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in  form of dust  i n  the a i r  causes  a 'considerabl  eu& r' proliferation . th 
development' of pneumosclerotic foci,  The maximum permissib1e' concen
tration 0f'niobiu.m nitride . in ' the  ,is su&isted.to .he.set  at ,a,level of, 
1o mgjm3. ,j . A 
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MAXIhlL'Jl PERM1SSlBL.E CONCENTRATION OF 
PHTIIALOPHOS IN AIR OF WORKING ZONE . 
(I( o b o s muclniy rc / ! w d cI 110 clopr~stiti ioi Jzonlsc~ztruCsii 
flnlofosa u vozdulzhe mbochci zony) 

L. P. Danilenko 
AII-Unien 	Rcscarch Institute of the tlygfcnc antl 
Toxicology of Pesticides, Polymers and Pla.;?lcs, Kiev  

The new insecticide and aca:-icf.de phthalophos (0.0-dimethyl-phthalfmidio
m ethyl-dithiophosphate), xvhich is synthesized a t  the All-Union Research  
Institute of Chemical  Means for Plant Protection, is an organophosphorus 
compound. Chemically pure ph thalophos is a white crystal l ine solid, 
soluble in  organic solvents  anci oils, but practically insoluble i n  water .  
It is hydrofized to the c s t tn t  of 50 % in  l e s s  than 4 far a t  pH 8 .3 ,  in 1 2  h r  
a t  pH '7.0, and in 30 daTs a t  pH 4.5. It is used in agr icul ture ,  including 
animal  husbandry, a s  an efficient combined insecticide-acaricide. It 
is sold a s  a 20'70 emulsion and a 30% wettable powder. It is used for 
spraying i n  0 .02  -0.1 n/b aqueous emulsions. 

T h e  Soviet l i t e ra ture  provides no information on the toxicity of phtha
lophos. Isolated repor t s  on the toxicity of i t s  analog imidane have been 
published outside the USSR. According to Menn and McBrain, the median 
lethal dose (LD,, ) of  imidanc for albino r a t s  is 2 2 0  mg/kg; according to 
cia ta publ ished by the Stauffer Company (USA) which manufactures  the 
preparation, the LD, of imidanc is 2 3 3  mgfkg for albino rats and 108rnglkg  
for white mice .  

This comnunicat ion contains data on the degree and cha rac t e r  of the 
toxic effect of phthalophos, based on experiments on white mice,  albino 
r a t s ,  guinea pigs  and cats,  using different methods of adminis t ra t ion 
( in  t ragastr ic ,  percutaneous and inhalation). For a single in t r agas t r i c  
administration, LD, ranged f r o m  92.5 to 164 mg/kg for albino rats' and 
from 26 to 60 mg/kg for  white mice  and was 200 mg/kg for  guinca pigs .  
A dose of 15 mg/kg was tolci-nled by n f h i n o  ra-hs w l t h o ~ ~ t  vis ibJe signs 
of poisoning, but it inhibited the ci-il)Iirtssterasc actfvjly o f  b1ood cry-fhro
cytes  by 20-250/0, i . e . ,  i t  coiistifuted a threshold dose. 

The clinical  picture  of acuie poisoning clcvelopcd within 1 Iir a f t e r  t h e  
in t ragas t r ic  administration of-lethal doses; i t  consisted of depression, 
sluggishness,  lachrymation, salivation, increased nasaI  secretion, 
dyspnea, f ibr i l lar3 m u s c u l a r  tw i l ch ings  antl spasms.  The nnlmals died 
within 1 or  2 days. 

http://aca:-icf.de


. -.,
, .  . . , 

. . .  . .>*I I 

, .  . : . ' .  auljed rhe death o f 4  aut  of r a  rata% . I , 

properties.  The administration of 

the administration of LD, ki 12 rats, and 1/50 LDm'was not,
lethal. We investigated the effects  of phthalophos on the morphological 
composition of the  blood, the, functional s ta te  of the albino rats' kidneys.' . 
and the cho1inesterase;activib in.the organs,and blood. .'::The mosphologfcal 
composition of the  blood did not':exhibit any unidirectional or. 's tatist ically 
significant changes. In'the .1ong-term,,experiment'therewere cfianghs 
indicating a toxic effect .onthe functional s ta te ,of the kidneys,, includidg 
shift to 'alkaline urine,. ' an  increase  of protein; ' incrcased'glutami'c-oxalic 
transaminase activity in the ur ine and blood, ,and an increa'sed.aoncentration 
of R-nitrogen in the blood. Cholinesterase activity was decreased in the 
rats '  serum, erythrocytes,  brain, heart ,  lungs,  liver and kidneys 
(Figure 1). The.se changes were.direct ly  related to the s i z e  of the daily 
dose. 

FIGURE 1. Changes in chdinesterazc a c r i d 7  in b I o d  and organt of 
albfno rats after repated adminimarlon of phthalophos per 0s 

, .  

. Pathological effects can. often be established not onZy by biochemical 

and  ftinctional tes t s  but also by pathological investigations.,* A'ccording to 

our. data, the adminis t ra t ion of LD,, phthalophos caused a number 'of clear: 

Pathlogical changes in  var ious orga [IS. There were acute  hemodynamic 

"d ' rwfabol ic  d i sorders ,  whiie impairment df fie permeability of 

v n ~ r i i i a rwalls caused the escape  of plasma,. t issue edema and hemorrhages.  

* ' @ ~ ~ ~ u c t i v ~changes included necrosis; OP vacuolgr dystrophy of hepatic cells 
c Q I ~ s ,  &nd the a;tpearaFc"e of raref ied areas in  the c e r e b m l  t i s sue  ( ~ i ' i g u r t2, 
a Jnd h). ' These destructive changes dominated the histological picture,  
li@a'ctive processes were usually abserPt, or mar!ifcstcd themselves i n  
PO!ymorphous -ce l lu la r  infiltration &+he Iungs and myocardium and the 
P-ffcration of r e t i cuu?  cel ls .  Daily doses..of a n d  J i D b  in the 

% ldg- te rm 4 i p k r i q h . t. k o d u c e d  m o r e  Iim-ited nonspecific c h n n g e ~ . .  . 
. .. , i. . . *.,:*

iioyr pah'logjct l  Invcrtf&ad, nc rcccivcd cm!l:atThcIp irm~f.7. A. Rodionov, C.lndidqtc of 
).lrdfc;lI Scl'ckea. 
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P r o L c r a t i o n  .of the cells of the  hepa t ic  pa'reiicfiyma, Kupffer's cells and' 
h i s t i o c y t e s  were the m o s t  c o m m o n  phermmena. There was also prolifera

. .tion of glia cells and  sp len ic  r e t i c u l a r  cells. 

, ,  i 

a - live:; rna:ked c tmge:  i n  p a r c ~ h h ; ~ . c i t o u scells, k i t h  numerous anuclear cell components and 
r h c i r  cbinpleses; hcma:oxylin-cosin s ta~n ,1 0 2 ~ ;b - cerebellum; rarefied areas i n  the 
cercbial :issue, 3 focal hcr,;cr:hzge; t.c.:zatosy!in-eosin stain. 192 X .  

Since  o rganophosph9rus  compounds  a r e  capable  of pene t r a t ion  th rough  
t h e  in t ac t  skin^, a n d  s i n c e  t h i s  ?s one of the m a i n  p a t h s  of e n t r y  in to  the 
body, we d e t e r m i n e d  the tos!'c;ty of phthalophos when appl ied to t h e  s k i n  
of a1bin.o r a t s .  LD5, io r  a lb ino  rats was  found to  be 1,700 rng/kg ,  while  
I,,, i. e.,  t he  dose capab le  of  inhibi t ing the ac t iv i ty  of blood ~ c h o l i n t s t e r a s e  
t o  the ex ten t  of 5076, was ,found to be 874 mg/kg. T h e  local r e a c t i o n  of the  
sk in  on appl ica t ion  of phthalophos man i fe s t ed  i t se l f  i n  t r a n s i e n t  h y p e r e m i a .  
T 'he re  w e r e  no  o t h e r  v i s i b l e  changes  in  the skin.  O u r  r e s u l t s  ind ica ted  a 
l o w  toxici ty  of phthalophos when appl ied t o  the in t ac t  skin,  which is 
i m p o r t a n t  i n  the p rac t i ca l  ~ s kof the  p repa ra t ion .  

T h e  a g r i c u l t u r a l  appl ica t ion  of phthalophos involves  the  d a n g e r  of its 
pene t r a t ion  i n t o  the  a i r  of the working  zone in  the form of a l iquid aerosol.  
I t s  T r e s e n c e  in t he  form or a v a p o r  is less  l ike ly ,  on account  of i t s  l o w  
vola t i l i ty .  In t h i s  connec':ion, we studied the effect  of an  aqueous emulsion 
of Fhthalcphos on l a b o r a t o r y  a n i m a l s .  T h e  experiments w e r e  performed on 
138 r a t s  a n d  1 2  c a t s ~ j na c h a m b e r  f o r  l iquid aerosols,  w i th  da i ly  exposure 
foe 4 hr. T h e  c o n c e n t r a t i o n s  of l iquid a e r o s o l  w e r e  p roduced  DY a tomiza t ion  
of the p r e p a r a t i o n  with a s p e c i a l  s p r a y e r  (Boi tenko) .  T h e  phthalophos in 
t h e  c h a m b e r  a i r  was d e t e r m i n e d  by a thin-layer c h r o m a t o g r a p h i c  rnr.!hrd 
e l a b o r a t e d  by k l i s c n k o  and Pig'mennaya i n  t h c  laboffatory of nnnIyticat 1 
c h e m i s t r y  of p e s t i c i d e s  of -ihe Pall-llnicm f?csearcliInstitMte of the H7gien.e 
.and Toxicoloqy of $'esticic$e.s. Polymers and Pla's$cs. 

Data on  the tssiclty or phkhalaphos fo1lowi:ig a s i n g l e  expr1sui.e by 
inhalat ior ,  a r e  l i s i e d  in Tabk  1 ,  

It foilosvs from T a b l e  1 -that- 54 mg/m3 was the  med ian  l e t h a l  conccntra-' 
t ion for, a lbino r a t s  on 3 singie exposure .  The concen t r a t ion  of 6.2 mg/rn3 
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TABLE 2 Toxicity of liquid phthalophos aerosol for cats and rats on repeated exporurc 

Mean concur- Experf mental 

. .  
16 , .  . . .  , . . . _ .  . .  

-'(17.4 10 14.6) . ' -Rats  . 35 dzys- vizidlc dgns ofpoisonfng, inhibfrionofhivinesterare.actfrfry by 29--74%in blood and 62-77Siuqaru 

16 VfsfbIe sip ofpoisoning, fnhfbftion of blood 

nation, mg/rn' Spedts  
I 

period c. 
. 

observed effcn 
.. 

~. :.,. 

(17.4 to 14.6) . . .. ,  cats 35 days . ~ cholinesterase acdviry ty 45-65%. Duth  of . * 
. . . -. . . 1artof3can . . 

I ,' 3.1'%- . . 
NO visible signs of poisoning. Inhlbidon of . 

, 
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NO visfbIe,signsof poisoning. No significant inhi-

(3 .4  10.2.8) - Catr 4 rnt.ri!?r . bition of hl&d cfioIincsreraiCactfviv. . .  
_---

1x4 to 2.8). 1 '  ,Rats 4 mc.nthr cholfnattrase activity by 14-27% 



were i n  agreement  with the experimental data. 
Tinus, i n  s p i t e  of its high toxicity by ingestion, phthalopos h a s  o d y  

weak cumulative properties,  a n d  belongs t o  the group of new organophos
phorus insecticides (kielval, phencapton, phosalon) that are of low,toxicity 
when applied to the skin,  and lt-ith a wide range of'toxic effect. Therefore,  
w e  deem i t  possible to. recommend" that the maximum permissible 
concent.ration of.phthalophos i n  the working zone air be set at the level of 
0.3 rng/m3, This concentration is of the threshold concentration 

if 
! This cnncentratlon war aciqwd by the Commission for ihc Esrahlirhtncnt of Maximum Perrnfisible 
t Conccrirration in ~licA i r  of tltc Working Zonc in April 1367. - k.i 
I 
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' .The au thcr  studied the toxicity and features  of action of phosphororganic 
insecticide - phthalophose acar ic ide  (imidan; prolat, R-1504)'in its 
administration to laboratory-animals  by various.routes. The substance 
proved t o  be highly toxic in'-its introduction into the s tomach and weakly 

.. . toxic in 'application onto t h i  skin. Its cumda t ive  'propert ies  were insigni
cificant. In introduction by the  respira$o$y route  the-zone  of.'bts toxic ;. 
action was wide but its toxicity was mild. ?he toxic effect 0f:phthalophos 
revealed i tself  i n  .excitation of ,the cholinoreactive systems and inhibition 
of the chol inesterase activity., ' The maximum permiss ib le  concentration of 
phthalophose i n  the air of a working zbne is recommended to  be set at a . :
Ievel of 0,'03mg/m3. 


